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Abstract 
 
Background Type 2 diabetes (T2D) is frequently encountered among younger ages during last decades in both 

developed and developing countries largely contributed to the increasing degree and prevalence 
of obesity in such ages. 

Objective To determine the frequency of T2D in patients younger than 40 years at Northern Iraq. 

Methods Retrospectively a total of 9331 patients were studied consisted of 3471 males and 5860 females 
with diabetes mellitus (DM) at two settings in Northern Iraq in a period from January 2009 – 
January 2015. Demographic measurements and clinical evaluation were performed for all patients. 
The diagnosis of DM and its types was depended on the clinical background and confirmed by 
plasma glucose level measurement. The data from all patients were assessed and statistically 
analyzed.  

Results T2D contributed by 8704 (93.3%) of total number of study sample. The mean values for body 
weight and body mass index for T2D were higher than those of T1D patients (78.0±14.2, and 
30.93±5.42 vs. 56.1±22.6 and 23.72±6.89) respectively. The female to male ratio in T2D was 
approximately 1.73:1.00. Out of 8704 patients with T2D, almost 2134 (24.52%) patients were ≤ 39 
years of age.  

Conclusion Type 2 diabetes appears to be seen more frequently in younger age groups in Northern Iraqi 
society in parallel to increased rate of obesity particularly in adolescent and children. 
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Introduction 

he global pandemic of diabetes mellitus 
(DM), which principally involves type 2 
diabetes (T2D) is a well-recognized by 

World Health Organization (WHO) and affects 
the majority of adults in developed countries 
such as in North America, Japan and Europe (1). 
The greatest increase in the prevalence of DM is 
however expected to occur rapidly in 

developing and low or middle-income countries 
in Asia and Africa toward the years 2030 and 
2035, probably following the people's tendency 
for urbanization, changing a dietary habit and 
increasing sedentary lifestyle patterns (1-3). 
According to International Diabetes Federation 
(IDF), it is estimated that 382 million people 
have diabetes in 2013; this figure is expected to 
reach 592 million by 2035 (4). The estimated 
global prevalence of DM is 8.3% while its 
prevalence in North America and the Caribbean 
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is (11%), the Middle East and North Africa 
(9.2%), and Western Pacific (8.6%) (5). 
With exception of some countries in Gulf region 
and Egypt, the exact prevalence of DM in Arab 
countries including Iraq is lacking (5). This is 
perhaps due to unavailability of large clinical 
and epidemiological studies linked to this 
disorder. 
In general, T2D is more common than type 1, 
making up to 90% of DM cases and traditionally 
considered a disease of adults aged 40 years or 
older (1,6), however, in the last 2-3 decades, T2D 
has been frequently encountered among 
children and adolescents (7- 9). 
The risk of T2D is clearly linked to an increasing 
degree and prevalence of obesity in children 
and adolescents in many populations (10,11). 
Overweight and obesity are obviously driving 
the global diabetes epidemics and if no global 
strategies are planned to fight and prevent 
obesity, the number of overweight people is 
projected to increase from 1.3 billion in 2005 to 
nearly 2.0 billion by 2030 (11,12). 
There are significant economic consequences of 
diabetes mellitus on patients and their families 
as well as on country's health systems. This is 
particularly true in regard to offering the health-
care facilities for young adults and children who 
are living in developing countries. Worldwide 
diabetes mellitus caused 4.6 million deaths in 
2011, and health-care expenditure attributed to 
DM was estimated to be at least US$465 billion, 
or 11% of total health-care expenditure (1,13,14). 
Compared to older age groups, there are 
paucity of large-scale population-based studies 
focusing on youth with T2D and the majority of 
such data come from developed countries, 
particularly North America and Japan, with a 
distinct lack of information from many regions 
in the world, particularly from Africa and South 
America (5, 15-17). 
For best of our knowledge, the current study is 
the first largest clinical study at our settings, 
aiming to determine the frequency of T2D in a 
population younger than 40 years in Iraqi 
society at the northern area. 
 

Methods 
In a period from January 2009 – January 2015, 
we retrospectively analyzed data of 9331 
patients with DM collected from two settings at 
Northern Iraq. The bulk of cases were from 
Duhok Centre for Diabetes - Duhok city in Duhok 
Governorate and a smaller number were from 
outpatient clinics at Ibn Sena Teaching Hospital 
- Mosul city in Nineveh Governorate as well as 
scattered cases from private clinics. Duhok 
Centre for Diabetes is a well-recognized diabetic 
referral center at Northern Iraq that offers all 
necessary outpatient services for diabetic 
patients. Those who need tertiary care in the 
hospital are directly referred to medical wards 
in hospitals with which such settings are 
affiliated.  
 
Data collection 
The detailed and comprehensive reviews of 
personal, demographic characters and clinical 
data particularly those related to gender, body 
weight, height, body mass index (BMI), features 
of diabetes or its complications, family history of 
DM, duration of DM and age at the onset, were 
registered and collected for all patients in study 
group. The current and previous laboratory 
tests and details of medications are also taken 
into consideration. 
All patients were subjected to complete 
hematological and biochemical tests in the 
study settings. The initial and subsequent 
fasting plasma glucose measurements in every 
visit, as well as a 3-monthly glycated 
hemoglobin (HbA1c) results, were recorded. 
The patients were also screened for the 
presence of chronic diabetic complications 
(peripheral neuropathy, cardiovascular, renal 
and eye complications, etc.). A schedule for 
follow-up was performed for all patients as well 
as an “Electronic Data-Base” using Excel 
Microsoft Program 2010 was kept for future 
reference.  
The diabetes diagnostic criteria in this study 
were based on the presence of symptoms 
suggestive of DM and/or positive history of DM 
confirmed by plasma glucose level 
measurement according to American Diabetes 
Association current criteria for diagnosis of DM 
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which are: A fasting venous plasma glucose ≥ 7.0 
mmol/l (126 mg/dl), or 2-hour plasma glucose ≥ 
11.1 mmol/l (200 mg/dl) and/or HBA1c ≥ 6.5 (18). 
T2D in patients younger than 40 years in the 
current study were differentiated from those 
with type 1 on the basis of history, physical 
examination findings including weight and BMI 
calculation as well as laboratory tests and 
response to therapy (insulin / oral 
hypoglycemic). We defined the younger age 
groups in the present study as those patients 
with an early-onset T2D in age groups < 40 years 
and include: young adults (20 – 40 years), 
adolescents (13-19 years) and children (<13 
years) (19).  
Patients with BMI >25% - 29.9 kg/m2 were 
considered over-weighted, whilst those with 
BMI ≥ 30 kg/m2 were considered obese (20). 
A unique inherited form of DM in young patients 
which is traditionally named a maturity onset 
diabetes of young (MODY) was not specifically 
searched for (21). 
The mean age of onset, the duration of disease, 
sex distribution, BMI, and body weight for T1D 
and T2D were compared. Furthermore, the age 
group distribution and the age of presentation 
above and below 40 years in T2D were 
calculated. The relation between BMI, body 
weight and age groups below and above 40 
years in T2D were studied.                                                                                                               
The relationship between BMI, gender, and 
types of DM was also studied. 
 
Statistical analysis 
Data has been processed and analyzed using 
software of statistical package for Social Science 
(SPSS) version 20 for windows. All variables 
were expressed as a number and percent and 
compared. The mean value ± standard deviation 
(SD) was calculated for age variable of the 
patient in a year. Independent t-test for two 
means, one-way ANOVA test and Chi-square 
test were used in the statistical analysis of the 
various data. A p-value ≤0.05 was regarded as 
the limit of statistical significant. 
 
Results 
Among 9331 patients, 3471 were males and 
5860 were females. T2D contributed by 8704 

(93.3%) while the remaining 627(6.7%) patients 
were T1D.  
The displayed data in table 1, which are relating 
to personal characteristics of the study 
population indicate that the mean age ± SD 
(years) at the onset was 47.31 ± 10.92 for T2D 
versus 20.26 ± 10.31 for T1D and duration of 
symptoms (years) at the time of referring was 
8.13 ± 6.13 for T2D vs. 8.58 ± 7.14 years in T1D. 
BMI (kg/m2) for T2D was 30.93 ± 5.42 vs. 
23.72±6.89 for T1D. This was statistically 
significant (p=0.0001). Male patients 
constituted 36.67% in T2D vs. 44.50% in T1D, 
while 63.33% of patients in T2D vs. 55.50% in 
T1D were female, in other words, the ratio of 
male to female was 3192:5512 (~1:1.73) in T2D 
and 279:348 (~1:1.3) in T1D. 
As it is clear from table 2, the average body 
weight (kg) was 78.9 ± 16.0 for male and 75.1 ± 
15.7 for female patients (p=0.0001). The 
average weight in T2D was 78.0±14.2 and 56.1 ± 
22.6 for T1D (p= 0.0001). The differences were 
statistically significant. The age distribution of 
patients with T2D is demonstrated in table 3 as 
follow: about a quarter, 2134 (24.52%) out of 
8704 patients were ≤ 39 years, and just slightly 
more than three-quarters 6570 (75.48%) out of 
8704 patients were ≥40 years of age and 35 
(0.41%) patients were ≤19 years while 1062 
(12.20%) were ≥60 years.  
The relationship between BMI, body weight and 
age groups below and above 40 years in the 
study group was clarified in table 4. There was a 
significant difference in weight and BMI 
between age group 0-19 years and other groups 
(p=0.0001) while no such differences were 
found between other groups whether below or 
above 40 years when compared with each 
other. 
In table 5: 7764 (about 90%) out of 8704 
patients with T2D were having BMI ≥ 25kg/m2 
and just about a quarter (24.52%) of these 
patients were aged < 40 years. The remaining 
940 (10%) out of 8704 patients having BMI ≤ 25 
kg/m2 and about 30% of them were aged < 40 
years. The average BMI was higher in female 
than in male patients with type 2 DM (table 6): 
32.12 ± 5.66 vs. 28.86 ± 4.25. This was 
statistically significant (p- value 0.0001). 
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Table 1. Personal characteristics of the study population [n = 9331] 

 

Parameters 
Type 1 diabetes 

Mean ± SD 
[range] 

Type 2 diabetes 
Mean ± SD 

[range] 

No. 627 8704 

Age at onset (years) 
20.26 10.31 
[0.0; 49.0] 

47.31 10.92 
[6.0; 102] 

Duration of DM (years) 
8.58 ± 7.14 
[0.0; 40.0] 

8.13 ± 6.13 
[0.0; 45.0] 

BMI (Kg/m2) 
23.72 ± 6.89 

[15.620; 54.62] 
30.93 ± 5.42 

[15.36; 68.73] 

Gender No. (%) No. (%) 

Male 279 (44.50) 3192 (36.67) 

Female 348 (55.50) 5512 (63.33) 

 
 

Table 2. The relationship between body weight and type of diabetes in the study sample 
 

 
Body weight (Kg) 

Mean ± SD 
P-value * 

Gender 
Male [n = 3471] 

78.9 ± 16.0 
Female [n = 5860] 

75.1 ± 15.7 
0.0001 

Type of DM 
Type 1 

56.1 ± 22.6 
Type 2 

78.0 ± 14.2 
0.0001 

* Independent t-test for two means was used 

 
 

Table 3. Age distribution in type 2 diabetes patients [n = 8704]  
 

 
 
 
 
 

Age groups (years) Count % 

0-9 4 0.05 
10-19 31 0.36 
20-29 257 2.95 
30-39 1842 21.16 
40-49 2885 33.15 
50-59 2623 30.14 
60+ 1062 12.20 

Total 8704 100.00 
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Table 4. The body weight, BMI in different age groups in type 2 diabetes 
 

Age groups 
(years) 

Count 
(n=8704) 

% 
Body weight (Kg) 

Mean ± SD 
BMI (Kg/m2) 
Mean ± SD 

0-19 35 0.40 57.34 ± 19.20 23.15 ± 5.09 

20-29 257 2.95 78.68 ± 15.45 30.08 ± 5.34 

30-39 1842 21.16 79.33 ± 14.62 30.71 ± 5.55 

≥ 40 6570 75.48 77.75 ± 13.88 31.06 ± 5.35 

P-value * --- --- 0.0001 0.0001 
* One-way ANOVA test was used 

 
 

Table 5. The relationship between BMI and age groups in T2D 
 

Age groups 
(years) 

BMI (Kg/m2) 
Total No. (%) P-value * BMI < 25.00 

No. (%) 
BMI ≥ 25.00 

No. (%) 

0-19 22 (2.34) 13 (0.17) 35 (0.40) 0.0001 
20-29 39 (4.15) 218 (2.81) 257 (2.95) 0.0001 
30-39 214 (22.77) 1628 (20.97) 1842 (21.16) 0.0001 
≥ 40 665 (70.74) 5905 (76.06) 6570 (75.48) 0.0001 

Total 940 (100) 7764 (100) 8704 (100) --- 
* Chi-square test was used. P-values were highly significant  

 
 

Table 6. The relationship between gender and BMI in T2D  
 

Gender 
Count 

(n=8704) 
BMI (Kg/m2) 
Mean ± SD 

P- value* 

Male 3192 28.86 ± 4.25 
0.0001 

Female 5512 32.12 ± 5.66 
*Independent t-test for two means was used 

Discussion 
T2D was diagnosed in > 93% of the studied 
population in the current study. This 
observation is consistent with 2013 WHO report 
about diabetes (1).  
T2D once thought to be a disease of adulthood, 
has been increasingly recognized in early age 
groups (9). While still, the bulk of patients with 
new onset T2D in the present study is within age 
groups of 40-60 years, however nearly a quarter 
of such patients are falling below 40 years and 
clustered mainly at age group (30-39). The US 
National Diabetes Statistics 2011 found that the 

rate of new cases among Asian/Pacific Islander 
Americans and Americans Indian youth in the 
age group 10 - 19 years was greater for T2D than 
for T1D (22).  It is interesting to note that in our 
settings, the figure for new onset T2D in 
patients younger than 40 years was exceeding 
that of T1D (77% vs. 23%), but the yield of this 
proportion between the types of DM probably 
will be changed if above comparison was done 
for patients younger than 30 or 20 years, as 
more patients with T1D were fall within such 
ranges, anyhow this point, in particular, was not 
our main objective. Furthermore, the majority 
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of patients with T2D were obese or 
overweighed including those younger than 40 
years and body weight as well as body mass 
index in younger age groups with T2D, 
particularly those in age groups of 20-40 years 
were significantly higher than that of T1D. No 
such differences in body weight and BMI were 
found between different age groups of T2D 
whether above or below 40 years except for age 
group (0 –19) years which contributed only for 
less than 1% of total T2D. 
Approximately 63% of patients with T2D in the 
present study were in ages (40-59) year, a fact is 
in consisting of key message information 
released in IDF Diabetic Atlas in 2014 (4). Despite 
the fact that the patients with T2D are 
eventually gathering in older age groups but 
new onset T2D in age groups above 60 years of 
the present study was contributed to not more 
than 12%. In contrary some studies, however, 
observed the higher occurrence of T2D in older 
age groups (23,24). These observations 
undoubtedly reflect an increased frequency and 
severity of obesity in younger age groups in the 
present study as a result of dietary, lifestyle 
changes and urbanization that involved Iraqi 
society too.  
Obesity is a strong environmental factor, which 
is directly linked to the development of T2D 
particularly in those who have a clear family 
history of DM (25-27). 
A study concluded that the Asians, develop T2D 
at younger ages and even at lower degrees of 
obesity compared with western populations (28), 
this is another point of concern as our societies 
are potentially sharing the same characters.  
The possible role of chronic stress and multiple 
conflict situations that Iraqi people have had 
suffered from for years can’t be ignored as risk 
factors for DM and obesity, the mechanism by 
which this phenomenon could happen is still 
unclear but some investigators related it to de-
synchronization of the temporal pattern of 
leptin and triglyceride release and dysregulation 
of the hypothalamic-pituitary-adrenal axis that 
leads to changes in glucocorticoids and ACTH 
serum levels (29,30). 

The mechanism and pathogenesis of T2D in 
younger age groups are not so much differ from 
those in older age groups, that is to say, it is 
mainly due to increase obesity-induced insulin 
resistance and inadequate β cell insulin 
secretion (31,32). 
The present study showed a pronounced 
female:male predominance in T2D (63% vs. 
37%) with BMI in females significantly higher 
than males (p=0.0001). A similar finding was 
present in the study of Lasky et al. in Uganda (33), 
while some studies found equality in the 
prevalence of T2DM between men and women 
in most populations in western countries with 
some evidence of male predominance in others 
(34). 
In addition to genetic factor(s) for obesity and 
T2D (35), and lacking of healthy dietary habit that 
involves both genders; we believe that one of 
forgetting reason behind a female 
predominance in T2D in our society is probably 
related to more sedentary life for women in 
Iraqi society especially who are living in Urban 
areas, as most of them are not involving in 
active working outside their homes in contrast 
to women in western societies who are sharing 
actively with their men partners for family 
financial income.  Repeated pregnancies in 
women in Iraqi society may be an additional 
factor for obesity and DM (36,37); thereby the 
women in our society are putting themselves at 
greater risk for obesity and T2D early in life.  
We are very concerned about the increased 
prevalence of T2D in a younger age group in 
Iraqi society, not only because of its economic 
impact but also because of its probable 
association with increased morbidities and 
mortalities early in life especially those related 
to cardiovascular in such population. 
The current study concluded that until recently, 
T2D in Iraq has been viewed as a disease of older 
adults, but as shown by this study, T2D appears 
to be seen more frequently in younger age 
groups in Iraqi society and this is probably a 
reflection of dramatic changes in lifestyle and 
dietary habits as part of modern globalization 
and industrialization that also affected the Iraqi 



Alhabbo et al, Frequency of Type 2 DM 

72 
 

 

society and led to increased rate of obesity 
particularly in adolescent and children. 
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